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True aneurysms of the innominate artery are rare. Successful axial reconstruction in the past has required a combined
cervical and transthoracic approach with placement of a prosthetic graft. We describe herein the occurrence of an
innominate artery aneurysm that extended to and involved the proximal common carotid artery and subclavian artery in
a 63-year-old woman. The patient presented with thomboembolic sequelae in her fingertips and had a pulseless upper
extremity. Successful aneurysmectomy and axial reconstruction with a bifurcated graft was achieved by using cervical
exposure alone. A subsequent staged revascularization of the upper extremity was successfully accomplished with a
brachial to radial artery bypass and ulnar artery transposition. ( J Vasc Surg 2007;46:1267-9.)True aneurysms of the innominate artery (IA) occur
infrequently.1-3 Axial reconstruction is believed to provide
optimal long-term patency4,5 and has commonly been per-
formed by using a combined cervical and transthoracic
approach that allows optimal control and exposure for
aneurysmectomy and placement of a prosthetic graft.1,2
CASE REPORT
A 63-year-old woman presented with a nonhealing ulcer of
her right fifth finger. Physical examination demonstrated a 15  6
mm ulcer at the right fifth fingertip, a normal (3/3) right axillary
pulse, a diminished (1 to 2/3) right brachial pulse, absent
(0/3) right radial and ulnar pulses, and normal motor and sensory
examination results. Subjectively, the patient admitted to intermit-
tent numbness of her right fingertips and hand.
The patient’s medical history was significant for hypertension;
obesity; thalassemia with mild anemia; a concomitant 4.5-cm
infrarenal aortic aneurysm; and a transient ischemic attack 2 years
earlier that involved left upper and lower extremity weakness, that
resolved spontaneously, and whose source was not diagnosed. The
patient had abstained from tobacco for 4 years but previously had
smoked 1 pack per day for 40 years. Noninvasive evaluation
demonstrated an arm-brachial index of 0.26 and a 2.2-cm aneu-
rysm of the distal IA that involved the proximal right subclavian
artery and common carotid artery (Fig 1, A). Angiography dem-
onstrated multiple stenotic and occlusive lesions involving the
right brachial, radial, and ulnar arteries and palmar arches (Fig 2).
Although the patient was prepared for a combined cervical and
transthoracic approach, adequate exposure and control were
achieved with the initial cervical incision alone (Fig 1, A and B),
thus obviating the need for a full or partial sternotomy. After
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Hemashield graft (DuPont, Wilmington, Del) was successfully
placed (Fig 1, D). The patient underwent successful right upper
extremity revascularization 2 weeks later by using a reversed saphe-
nous vein conduit for a brachial to radial artery bypass with ulnar
artery transposition. After surgery, palpable (2 to 3/3) pulses
were present in the right radial and ulnar arteries, and the finger
lesion healed.
DISCUSSION
True aneurysms of the IA are rare. In an experience that
spanned 27 years, Kieffer and colleagues1 described 6 de-
generative aneurysms involving the IA among 27 patients
with diverse IA pathology that also included traumatic and
iatrogenic pseudoaneurysms, dissections, mycotic pro-
cesses, connective tissue arteritides, and extension of arch
pathology. Bower and associates2 reported the Mayo Clinic
experience that spanned a 40-year period and included four
patients with true aneurysms of the IA. Although the vast
majority of patients present with thomboembolic compli-
cations involving either the upper extremity or cerebral
circulation,1-3 Kieffer and colleagues reported one patient
with an IA aneurysm who presented after rupture.1 Bower
and associates have recommended operative treatment of
all symptomatic and asymptomatic IA aneurysms in medi-
cally fit patients to avoid an inevitable course leading to
thrombosis, rupture, or peripheral embolization.2
Axial reconstruction is believed to provide optimal
long-term patency4,5 and has commonly been performed
by using a combined cervical and transthoracic approach
with minimal morbidity.1-5 The most frequently docu-
mented approach for IA pathology uses a median sternot-
omy.1,2,5 However, several authors have more recently
described the use of less invasive approaches that incorpo-
rate either a partial upper sternotomy or a right anterior
minithoracotomy.4,6,7 Although less invasive approaches
have been described in the reconstruction of other IA
pathology, we have not found them applied to treatment of
IA aneurysms. The approach described in this report that
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December 20071268 Takach and LalkaFig 2. Angiography of right upper extremity runoff. Note the multiple stenotic and occlusive lesions involving the
IA and CCA. C,Operative specimen.D, Reconstructed vessels after placement of the bifurcated graft.Fig 1. Intraoperative photographs demonstrating (A) a distal innominate artery (IA) aneurysm extending to and involving
the origins of the common carotid artery (CCA) and subclavian artery (SCA); note the redundant proximal CCA. B, The
operative field after aneurysmectomy (theCCA stumpoverlies and partially obscures the SCA stump); note the normal-sizedbrachial, ulnar, and radial arteries and palmar arches.
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invasive approach that should be considered according to
anatomy. It is especially suited for distal IA disease that
involves the proximal common carotid artery and subcla-
vian artery. Although two reconstructive procedures were
required and staged in the patient in this report, we do not
believe that staging will be necessary for future patients.
Most IA aneurysms that have been described in the
literature involve the proximal or entire IA.1-3 An approach
such as that described in this article would not be suitable
for such lesions, and this reinforces the need for preopera-
tive imaging both to define the limits of the aneurysm and
to confirm the presence of a normal, proximal IA at the arch
(Fig 3). It may not be possible to assess the adequacy of
Fig 3. Computed tomography scan three-dimensional recon-
struction (posterior/right lateral view) of the aortic arch and
innominate artery. Note the distal innominate artery aneurysm
involving the origins of the common carotid and subclavian arter-
ies and the normal proximal innominate artery. IA, Innominate
artery; Ao, aortic.exposure and control until intraoperative visualization. Thechest should also be prepared to facilitate completion of a
median sternotomy for emergency proximal control of the
IA if the aneurysm is inadvertently entered before cervical
control of that vessel is attained.
Puech-Leao and Orra8 reported a combined open sur-
gical and endovascular intervention in a patient with a true
IA aneurysm and an occluded right subclavian artery. They
successfully inserted a stent graft directly into the IA via the
right common carotid artery and anchored the graft via
sutures to the common carotid artery. Endovascular inter-
vention for other disease involving the IA has been reported
and should be considered as an option for aneurysms if
anatomically feasible.9
We conclude that true IA aneurysms should be con-
sidered for early intervention on the basis of the potential
for the development of complications. Minimally inva-
sive repair techniques should be considered if anatomi-
cally feasible.
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